Carex and Polygonum produce large amounts of seeds and buds in non-seasonal crops, increase the seed and bud bank, ultimately become the main source of contamination in subsequent cultivation and hence result in the difficulty in the integrated management of next season in the paddy fields. The prevention can be reintegrated into all aspects of agricultural production and can always be the first line of defense (Minbashi et al., 2011) .
The postharvest weed management can reduce weed pressure, manage herbicide-resistant weeds and reduce the costs of agricultural operations for the next growing season. Information on the frequency and composition of seeds in the weed seed bank is very important for identifying the weed dynamics. It is also very useful to apply the seed bank to predict the future weed population (Ball and Miller, 1989) .
Knowing the frequency and the RC of rice postharvest weeds can be helpful in managing the species from the persistent and troublesome weeds in the rice-growing season.
Materials and Methods
The present experiment was conducted from 2014 to 2016 for three years in the paddy fields of Guilan province and after harvesting the rice from April to March of each year. The sampling was performed in 16 counties of the province from 481 fields during the growing season and 255 fields after harvesting rice. According to the determination of RC, sampling was done by the 0.25 m 2 quadrat and divided into 10 × 10 cm plots in a sampling unit according to W pattern. The weeds were counted in each plot and the genus and species were identified. The number of plots covered by the weed species represented the percentage of weed coverage.
Where; F k : Frequency of species; Y i : Presence or absence of species; n: Number of fields visited (Nkoa et al., 2015; Minbashi et al., 2011) .
Results and Discussion
The results presented in Table 1 show that E. crusgalli accounted for the highest frequency (96.9%) and RC (51.4%) of weeds after rice harvesting, and 65 weed species belonging to 27 plant families were recorded in the paddy fields after harvest. The Cyperaceae and Poaceae families showed the highest frequency with 13 species (20%) and 8 species (12%), respectively. The identified species (n=65) included monocotyledons (n=29), dicotyledons (n=30), pteridophytes (n=2), ferns (n=3) and algae (n=1). Ten species of plants were found floating and submerged in water. Weed flora composition in rice fields during growing season of 16 counties in Guilan Province includes 66 species belonging to 29 families. 52 out of 65 (80%) weed species identified after rice harvest were the same species recorded in the paddy fields during crop season in the Guilan province. In addition 4 out of 5 main dominant weeds with highest frequency after rice harvest were the same species most prevalent in cropping season. Echinochloa spp is one of the significant weeds in the paddy fields, which has two important and damaging species (E. crus-galli, E. Oryzoides) in the crop season. E. oryzoides is a weed that mimics the rice, has 70% less frequency than in E. crusgalli after harvesting the rice, and often appears during the growing season of the rice (Table 1) . There is a direct relationship between the frequency of postharvest weed and weed growth during rice production. Accordingly, improper management of the persistent and troublesome rice postharvest weeds doubles the problems, increases the cost of management in the crop season, and affects the quantitative and qualitative yield of the product. Favorable climatic conditions after rice harvest in late August and early September, especially suitable temperatures and good rainfall provides desirable condition for maturing the weeds beneath rice canopy or some weeds that germinate and complete their life cycle after rice crop season. The weeds that germinate later in the growing season have less competition, biomass and seed production compared to those that germinate earlier (Hartzler et al., 2004; Chauhan and Johnson, 2010) .
Many of the weeds in the rice-growing areas have annual growth period. The annual weed seeds are capable of germination under unsuitable conditions and able to complete their life cycle from seed to seed during the growing season (Singh et al., 2008) . Studies have shown that the release of arable land after harvesting the rice (seen in more than 90% of the paddy fields of Guilan province) leads to re-growth of weeds, which in turn increases seed banks and buds in the soil and begins to grow in the subsequent crop seasons. Our results showed that annual plants such as Echinochloa spp, E. prostrata and C. difformis complete their life cycle after rice harvest and produced a lot of seeds, which can result to contamination of irrigation canals, transfer to other fields by birds and animals, and eventually increase seed bank in next crop season. The main source of weed infestation in the crops is their seed bank, which is emptied due to germina-tion, physiological age, rottenness and hunting. The changes in weed seed bank have a significant impact on the population of weed species (Singh et al., 2017) . Table 2 shows the frequency percentage of ten weed species in the next season after harvesting the rice and during crop season. In the growing season, among the narrow-leaf species, the most prevalent and most frequent species (89.8%) was E. cruss galli weeds.
The frequencies of more than 50% of the species belonged to Polygonum and E. oryzoides. Among Carex, the most frequent species was C.difformis (56.5%); as well as C. serotinus and C. esculenthus had a frequency of 34.5% and 31.6%, respectively. Among broad-leaf species, the most frequent species were respectively E. prostrate (49.5%) and S. trifolia (31.6%) and A. plantago-aquatica (28.7%) in the paddy fields. Among the floating and submerged species in water, A. filiculoides, L. minor and A. blue-green had the highest frequency of 34.1%, 28.3% and 17.3%, respectively (Table 2) . The survival of many plants, especially annual plants, depends on the production of a large number of seeds, and this is the key to solve the resulting problems because the weeds can be controlled by preventing their seed production. Failure to prevent their seed production increases the number of seeds in the soil and thus enhances the severity of crop infestation with weeds. This issue should be considered seriously in weed management programs and weed management should be done before flowering (Mohammaddoust chamanabad, 2011) . In this study, the annual plants such as E. crusgalli, E. prostrate and C. difformis produced a lot of seeds after harvesting the rice, thereby contaminating irrigation canals, transferring to other fields by birds and animals, and ultimately increasing the seeds and buds in the field during the new growing season. One of the factors in reducing seed banks is to decrease the entry of weeds into the soil. This will help reduce weed populations in the coming years (Lindstrom and Kokko, 2000) . X. strumarium with a frequency of 26% is a species whose seed releasing contributes to the spread of contamination and many prickles on seeds cause a lot of trouble for workers when transplanting in the paddy fields during the crop season. The weeds should be removed before flowering and fruiting due to multiplying contamination by seed production and increasing seed banks in the soil. The weeds produce many seed, may remain in the soil and increase the weed seed bank for the next growing season (Nithya and Ramamoorthy, 2015) . The appropriate identification and management of late-and postharvest of the rice can play an important role in reducing the seed bank and buds in the soil, which is one of the important strategies for postharvest weed management (Eubank et al., 2012) .
During three years, from 736 rice fields of Guilan province during the growing season and after harvest, until the land preparation stage, sampling was done. The weeds of E. cruss galli, P. distichum, E. prostrate, C. difformis and C. serotinus were highest in rice fields, respectively. E. crussgalli, P. distichum, E. oryziodes, C. difformis, E. prostrate and C. serotinus were the highest during the growing season of rice (Table 2) . Considering the favorable temperature and rainfall conditions after rice harvesting and re-growth of weeds, preventing sprouting and weeding of seeds after harvest, greatly prevent the spread of contamination.
